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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While assisting an engine by motorised with the amount of assistance determined 
according to operational status of vehicles at that time at the time of acceleration of hybrid 
vehicles which make an engine and a motor for the assistance a source of power In a motor 
assistant control unit of hybrid vehicles it was made to supply electric power to an electrical 
system of vehicles through down barter from accumulation-of-electricity equipment as the 
power supply for motorised at the time of assistance A motor assistant control unit of hybrid 
vehicles characterized by taking amendment means to decrease the amount of assistance 
previously determined with a rate according to a difference of a means to detect a charge of 
said accumulation-of-electricity equipment, and the detected charge of 
accumulation-of-electricity equipment and a threshold set up beforehand. 
[Claim 2] A motor assistant control unit of hybrid vehicles by publication of claim 1 
characterized by said threshold being a lower limit of a charge in accumulation-of-electricity 
equipment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the motor assistant control unit at the time of 
the acceleration in the hybrid vehicles which make an engine and the motor for the assistance 
the source of power. 
[0002] 

[Description of the Prior Art] If it is in the hybrid vehicles which make an engine and the motor 
for the assistance the source of power conventionally, while assisting the engine by motorised 
with the amount of assistance determined according to the operational status of the vehicles at 
that time at the time of acceleration of vehicles, he is trying to supply electric power to the 
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electrical system of vehicles through down barter from the accumulation'of-electricity 

equipment as the power supply for motorised at the time of assistance. 

[0003] 

[Problem(s) to be Solved by the Invention] The trouble which it is going to solve is causing the 
malfunction of an electrical system, when the assistance by motorised is performed over a long 
period of time and the charge of the accumulation-of*electricity equipment which is the power 
supply for a drive becomes below the lower limit that can guarantee actuation of an electrical 
system. Although large power can be especially supplied to accumulation-of-electricity 
equipment in that case, it becomes a problem when using capacitors, such as an electric double 
layer capacitor with a comparatively small charge capacity. 

[0004] Moreover, by stopping the assistance by niotorised or making it make the amount of 
assistance restrict to below fixed, when the charge of accumulation-of-electricity equipment 
becomes the lower limit which can guarantee actuation of an electrical system at that time, 
while the assistant effectiveness of the engine by motorised will become bad, there is a problem 
that acceleration will change suddenly and riding comfortability will be spoiled. 
[0005] 

[Means for Solving the Problem] This invention at the time of acceleration of vehicles only not 
only in operational status of vehicles at that time Without having the optimal amount of 
assistance corresponding to a charge of accumulation-of-electricity equipment, and spoiling a 
feeling of acceleration He has a rate according to a difference of a detection value of a charge of 
accumulation-of-electricity equipment, and a threshold set up beforehand to enable it to make 
an engine assist efficiently, and is trying to take amendment means to decrease the amount of 
assistance previously determined according to operational status of vehicles. 
[0006] 

[Example] Drawing 1 shows the system configuration of hybrid vehicles, and is constituted by 
the control system which consists of ECU7 which performs control of the drive system which 
consists of an engine 1, the motor 2 for engine assistance, a change gear 3, a power drive unit 4 
for motorised, and accumulation-of-electricity equipment 5 as a power supply for motorised, the 
motor ECU 6 which performs drive of a motor 2, and control of regeneration through the power 
drive unit 4, and the whole. Accumulation-of-electricity equipment 5 consists of a battery or a 
capacitor. Eight show the driving wheel of vehicles among drawing. 

[0007] ECU? reads the detecting signal from various sensors, judges the operational status of 
vehicles, determines each mode of operation in starting mode, idle stop mode, an idle mode, 
acceleration assistant mode, cruise mode, and moderation regeneration mode according to the 
operational status of the vehicles at that time, and gives the activation command of the 
determined mode of operation to a motor ECU 6. And the motor ECU 6 by which the activation 
command of the mode of operation was given performs suitably each control of a halt of a motor 
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2, an assistant drive, and moderation regeneration through the power drive unit 4. 
[0008] Moreover, the down barter 9 is controlled by ECU7, and he lowers the pressure of the 
voltage of accumulation-of-electricity equipment 5 to predetermined, and is trying to charge the 
battery 10 for 12V power supply load 11. 

[0009] Drawing 2 shows the flow of the processing for setting up the mode of operation of a 
motor 2 according to the operational status of vehicles in ECU7. 

[00 10] Here, if (step Si) and it are turned on after finding first whether a starting switch is in 
an ON state, the judgment of whether to be below the rotational frequency NCR to which the 
engine speed Ne detected by the sensor at that time was beforehand set for the engine 
shutdown judging will be performed (step S2). If it is Ne<=NCR then, it will be set as starting 
mode (step S3). 

[00 11] Moreover, engine shutdown control implementation flag F'FCMG for making it control 
whether an engine is stopped at the time of idle operation is seen whether stand on 1, if the 
starting switch is not turned on at the time of the judgment of step Si (step S4), and if the flag 
F-FCMG does not stand, it shifts to the judgment of step S2. 

[0012] If engine shutdown control implementation flag F-FCMG stands on 1 then, it will judge 
whether the throttle opening TH detected by the sensor is the idle opening (close bypass bulb 
completely) THIDLE (step S5). 

[0013] At the time of the judgment of step S5, if it is TH<=THIDLE, subsequently it will judge 
whether the vehicle speed V is 0 (step S6). If engine shutdown control implementation flag 
F-FCMG is seen whether stand on 1 if it is V= 0 then (step S7), the flag F FCMG stands, it is 
set as idle stop mode (step S8) and the flag F-FCMG does not stand, it is set as an idle mode 
(step S9). 

[0014] If it is not V= 0, and engine shutdown control implementation flag F-FCMG is seen 
whether stand on 1 (step SlO) and the flag F-FCMG stands at the time of the judgment of step 
S6, it will be set as moderation regeneration mode (step S12). Moreover, if the flag F-FCMG 
does not stand, it judges whether idle control implementation flag F-IDLE which directs idle 
operation of an engine stands on 1 (step Sll). Then, if the flag F-IDLE stands, it is set as an 
idle mode (step S9) and the flag F-IDLE does not stand, it is set as moderation regeneration 
mode (step SI 2), 

[0015] Moreover, if it is not TH<=THIDLE at the time of the judgment of step S5, it judges 
whether the assistant trigger table set up beforehand is searched and vehicles are in an 
acceleration condition, or it is in a cruise condition (step S13). 

[0016] Drawing 3 is what shows the contents of the assistant trigger table set up for every gear 
location. When it is in the orientation which the throttle opening TH increases as an engine 
speed Ne decreases by making an engine speed Ne and throttle opening TH into a parameter 
When becoming more than threshold MASTH set up more highly, acceleration mode judging 



3/8 



[JP,2000-069609,Al 



flag F-MAST changes to 1 from 0. When it is in the orientation for the throttle opening TH to 
decrease as an engine speed Ne increases, and becoming below threshold MASTL set up 
lowness, acceleration mode judging flag F-MAST changes to 0 from 1. 

[0017] And if acceleration mode judging flag F*MAST is seen whether stand on 1 (step S14), the 
flag F-MAST stands, it is set as acceleration assistant mode (step S15) and the flag F-MAST 
does not stand, it is set as cruise mode (step S16). 

[0018] If each mode of operation of a motor 2 is set up by the above, ECU7 outputs the 
activation command of each of that mode of operation to a motor ECU 6 (step S17), will repeat 
the same processing as the following, and will perform it. 

[0019] Moreover, face judging whether the assistant trigger table shown in drawing 3 is 
searched, and vehicles are in an acceleration condition, or it is in a cruise condition, and it puts 
under control of ECU7. A cruise judging field is expanded by carrying out piling of MASTL 
Rhine set up MASTH Rhine and the lowness which were set up more highly suitably, when 
vehicles are in the condition of a climb or a high-speed cruise. He is trying to make the 
accumulation-of-electricity equipment 5 by cruise regeneration charge more effectively. 
[0020] Drawing 4 shows the flow of the processing which carries out piling of MASTH Rhine 
and MASTL Rhine in an assistant trigger table at that time. 

[0021] Here, it judges whether it is more than threshold SLPASTH of the climb judging to 
which the inclination angle SLP on which vehicles were detected was set beforehand first (step 
S21). 

[0022] If it is SLP<SLPASTH then, it will judge whether subsequently the vehicle speed V is 
more than threshold VHWY of a high-speed judgment (step S22). And if it is V>=VHWY, the 
absolute value DVAST of the value which vehicle speed raw was carried out of the average 
vehicle speed from the current vehicle speed V, and deducted the count result VAVE will be 
calculated (step S23), and it will judge whether the value DVAST is below threshold DVHWY 
for a high-speed maintenance judging (step S24). 

[0023] And when the judgment result of step S21 is SLP>=SLPASTH, or when the judgment 
result of step S24 is DVAST<=DVHWY, it is begun for the DTHCAP table on which the 
property of the amount DTHCAP of throttle fluctuation over CAPV was set up beforehand to be 
searched, and to break the amount DTHCAP of throttle fluctuation for performing a Rhine 
piling judging (step S25). 

[0024] Drawing 5 shows the property of the DTHCAP table. 

[0025] subsequently if it judges whether the variation DTH of current throttle opening is 
smaller than the amount DTHCAP of throttle fluctuation (step S26) and is DTH<DTHCAP 
then " the Rhine piling increase-in-quantity part DDTHAST predetermined to the last amount 
DTHAST of Rhine piling (n-l) -- in addition, this amount DTHASTn of Rhine piling is 
computed (step S27). 
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[0026] Subsequently, it judges whether it is more than the upper limit DTHLMT of the amount 
of throttle fluctuation for the computed amount DTHAST of Rhine piling to perform a Rhine 
piling judging (step S28). 

[0027] If it is DTHAST>=DTHLMT then, after transposing the computed amount DTHAST of 

Rhine piling to a upper limit DTHLMT, (step 829) and where Rhine piling is carried out by the 

upper limit DTHLMT, an assistant trigger table will be searched (step S210). 

[0028] Moreover, if it is DTHAST<DTHLMT then, where Rhine piUng is carried out by the 

computed amount DTHAST of Rhine piUng, an assistant trigger table will be searched (step 

S210). 

[0029] When the judgment result of step S22 is V<VHWY, or when the judgment result of step 
S24 is DVAST>DVHWY, this amount DTHASTn of Rhine piUng is computed by deducting the 
predetermined Rhine piling increase -in-quantity part DDTHAST from the last amount 
DTHAST of Rhine piUng (n-l) (step S21l). 

[0030] And the computed amount DTHAST of Rhine piling is seen whether be zero or less (step 
S212), and if it is DTHAST<=0, after setting the amount DTHAST of Rhine piUng to 0, 
retrieval of (step S213) and an assistant trigger table will be performed (step S210). 
[0031] At the time of the judgment of step S26, when it is DTH>=DTHCAP, after setting the 
amount DTHAST of Rhine piling to 0, retrieval of (step S213) and an assistant trigger table is 
performed similarly (step S210). 

[0032] Moreover, at the time of the judgment of step S212, if it is DTHAST>0, it will have the 
amount DTHAST of Rhine piling currently then computed, and an assistant trigger table will 
be searched (step S210). 

[0033] Hereafter, same processing will be repeatedly performed with a predetermined control 
period (for example, 10ms). 

[0034] Moreover, at the time of acceleration assistant mode, a part for the charge demand from 
the battery 10 for 12V power supplies through the down barter 9 is supplied from 
accumulation-of-electricity equipment 5 to the bottom of control of ECU7, and it supplies from 
a motor 2 at the time of moderation regeneration mode. Similarly, at the time of the cruise 
generation of electrical energy in cruise mode, it supplies [ equipment / 5 / 
accumulation-of-electricity ] from a motor 2 at the time of cruise assistance. And at the time of 
an idle mode, it supplies from a motor 2, and supplies from accumulation-of-electricity 
equipment 5 at the time of idle stop mode. 

[0035] It is in the motor assistant control unit of the hybrid vehicles constituted as mentioned 
above. Especially in this invention It makes it face to drive a motor 2 with the amount of 
assistance determined as the bottom of control of ECU? according to the operational status of 
vehicles at the time of acceleration assistant mode. He detects the charge of 
accumulation-of-electricity equipment 5, and is trying to decrease suitably the amount of 
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assistance previously determined with the rate according to a difference with the threshold set 
up as a lower limit which guarantees actuation of the detection value and electrical system. 
[0036] Drawing 6 determines the amount of assistance according to the operational status of 
vehicles at the time of acceleration assistant mode, and shows the flow of the processing which 
amends the determined amount of assistance according to the charge of the 
accumulation-of-electricity equipment 5 at that time. 

[0037] Here, first, an ASTPWR map is searched and the amount ASTPWR of assistance 
according to the operational status of vehicles is determined (step S3l). 

[0038] A table 1 shows the ASTPWR map set up for each [ in case a change gear 3 is a stick 

shift MT or the automatic transmission AT of an owner stage ] gear location of every by making 

the rotational fi-equency and throttle opening of an engine 1 into a parameter. 

[0039] Here, throttle opening is divided into 11 steps of level of THASTO-THASTIO while 

dividing an engine speed into 20 steps of level of NEAST0-NEAST19. For example, when the 

detected engine speed is [ throttle opening ] the level of THASTl on the level of NEASTl, the 

amount of assistance is determined as ASTPWR#nll. 

[0040] 

[A table l] 



[0041] When a change gear 3 is the step less automatic transmission CVT, even if it is, the 
ASTPWR map set up considering an engine speed and the vehicle speed as a parameter is 
prepared similarly. 

[0042] Subsequently, it judges whether the capacitor voltage VCAP which 
accumulation-of-electricity equipment 5 detected is larger than threshold VCAPLMTL set up 
as a lower limit which guarantees actuation of an electrical system beforehand (step S32). If it 
is VCAP>VCAPLMTL then, it will judge whether it is below threshold VCAPLMLH to which 
the capacitor voltage VCAP at that time was set as a upper limit of the amount amendment of 
assistance set up beforehand (step S33). 

[0043] if it is VCAP<=VCAPLMLH then - the difference of the capacitor voltage VCAP and 
threshold VCAPLMTL of the minimum - DVCAPLML is calculated (step S34). and the 
difference - it asks for a correction factor alpha by doing the division of the DVCAPLML with 
the difference of VCAPLMLH of a minimum, and maximum VCAPLMTL (step S35). 
[0044] And after amending the amount of assistance according to the capacitor voltage VCAP 
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by multiplying the amount ASTPWR of assistance determined previously by the called-for 
correction factor alpha, amount decision flag F-AST of (step S36) assistance is set to 1 (step 
S37). 

[0045] Amount decision flag F'AST of assistance is set to 1 in order to make motorised perform 
with the amount ASTPWR of assistance determined previously at the time of the judgment of 
step S33, if it is VCAP>VCAPLMLH (step S37). 

[0046] Moreover, after setting to 0 the amount ASTPWR of assistance previously determined as 
step S32 at the time of a judgment when it was VCAP<=VCAPLMTL, amount decision flag 
F-AST of (step S38) assistance is set to 0 (step S39), and it is made not to perform the 
assistance by motorised. 

[0047] Thus, according to this invention, at the time of below the lower limit VCAPLMTL to 
which the capacitor voltage VCAP of accumulation-of-electricity equipment 5 guarantees 
actuation of an electrical system, the assistance by motorised is made not to be performed. 
[0048] Moreover, assistance of the engine 1 by motorised will be efficiently performed with the 
amount of assistance uniformly determined according to the operational status of vehicles 
noting that the charge of accumulation-of-electricity equipment 5 is enough, when the capacitor 
voltage VCAP is larger than the upper Umit VCAPLMLH of assistant amendment. 
[0049] and - the time of the capacitor voltage VCAP being larger than a lower limit 
VCAPLMTL, and being below the upper limit VCAPLMLH of assistant amendment " that time 
" going away - the difference of the YAPASHITA voltage VCAP and a lower Umit VCAPLMTL 
" the amount of assistance uniformly determined according to the operational status of 
vehicles is amended, and motorised is performed with the amended amount of assistance so 
that it may decrease at a predetermined rate according to DVCAPLML. Therefore, the amount 
of assistance decreases gradually at a predetermined rate as the capacitor voltage VCAP of 
accumulation-of-electricity equipment 5 becomes close to the lower limit VCAPLMTL which 
guarantees actuation of an electrical system, and the malfunction of the electrical system 
resulting from the fall of the charge of the accumulation-of-electricity equipment 5 by 
motorised [ superfluous ] is prevented effectively. It is lost that acceleration changes suddenly 
to it and riding comfortability is spoiled since it is made to amend to coincidence the amount of 
assistance in which the amount of assistance decreases gradually at a predetermined rate. 
[0050] 

[Effect of the Invention] If it is in this invention, an engine and the motor for the assistance at 
as mentioned above, the time of the acceleration of hybrid vehicles made into the source of 
power While assisting the engine by motorised with the amount of assistance determined 
according to the operational status of the vehicles at that time In the motor assistant control 
unit of the hybrid vehicles it was made to supply electric power to the electrical system of 
vehicles through down barter from the accumulation-of-electricity equipment as the power 
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supply for motorised at the time of assistance It is what took amendment means to decrease the 
amount of assistance which had a rate according to the difference of the detection value of the 
charge of accumulation-of-electricity equipment, and the threshold set up beforehand, and was 
previously determined according to the operational status of vehicles. It has the advantage of 
the ability to make engine ANSUTO perform efficiently, without having the optimal amount of 
assistance corresponding to the charge of not only the operational status of vehicles but 
accumulation-of-electricity equipment, and spoiling a feeling of acceleration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a system configuration of the 
hybrid vehicles concerning this invention. 

[Drawing 2] It is drawing showing the flow of the processing which sets up a motor mode of 
operation according to the operational status of vehicles. 

[Drawing 3] It is property drawing showing the contents of the assistant trigger table set up 
for every gear location. 

[Drawing 4] It is drawing showing the flow of the processing which carries out piling of 

MASTH Rhine of the maximum in an assistant trigger table, and MASTL Rhine of a minimum. 

[Drawing 5] It is property drawing showing the contents of the DTHCAP table. 

[Drawing 6] It is drawing showing the flow of the processing which amends the amount of 

assistance determined according to the operational status of vehicles at the time of 

acceleration assistant mode according to the charge of accumulation-of-electricity 

equipment. 

[Description of Notations] 

1 Engine 

2 Motor for Engine Assistance 

3 Change Gear 

4 Power Drive Unit 

5 Accumulation-of-Electricity Equipment 

6 Motor ECU 

7 ECU 

9 Down Barter 

10 Battery for 12V Power Supplies 
[Translation done.] 
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